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Abstract of JP2002214220 



PROBLEM TO BE SOLVED: To provide a 
water quality checker circuit capable of 
checking not only alkalinity but also the 
concentration of chlorine and capable of 
evaluating and displaying the concentration 
of chlorine and alkalinity by a display 
means even at the time of measurement of 
both of the concentration of chlorine and 
alkalinity when water quality is evaluated 
and displayed by the display means. 
SOLUTION: If a switch SW2 is closed at 
the time of measurement of alkalinity, a 
switch SW21 is closed in connection with 
the on-operation of the switch SW2 and, 
since the voltage at the non-reversal input 
terminal of an operational amplifier OP3 
becomes voltage divided by a resistor R8 
and a variable resistor VR2, the potential of 
the output terminal of the operational 
amplifier OP3 becomes lower than that of a 
line A in a negative direction as compared 
with the voltage at the time of measurement 
of the concentration of chlorine. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A power source and the electrode of the couple which generates an 
electrical potential difference and is outputted as a detection signal when it is 
constituted by the metal of a different kind and soaks into the liquid for detection, 
When it soaks into the liquid for [ of the level of chlorine ] detection, it becomes the 
minus side of an electromotive voltage. A means for while to become the plus side of 
an electromotive voltage, to look at the potential of the connection line which 
connects an electrode from the minus gland of the above-mentioned power source, 
and to hold to fixed potential when it soaks into the liquid for [ of an alkali degree ] 
detection, The operational amplifier for signal magnification which carries out 
noninverting magnification of the detection signal on the gain which becomes settled 
in the resistance connected between the resistance and the reversal input edge which 
inputted the above-mentioned detection signal into the noninverting input edge, and 
connected with the outgoing end and the reversal input edge, and the gland, It is 
prepared corresponding to the partial pressure output from which the plurality 
outputted from the partial pressure circuit constituted by the series circuit of two or 
more resistance connected between the plus pole of the above-mentioned power 
source and the above-mentioned connection line differs. Two or more comparators 
which reference voltage is set up with a different partial pressure output, respectively, 
and compare this reference voltage with the detection signal level outputted from the 
above-mentioned operational amplifier, While having a display means to be established 
corresponding to this each comparator, to be connected between the outgoing end of 
each comparator, and the above-mentioned power source, to drive according to the 
output of the above-mentioned comparator which carries out a response, and to 
display a detection result Potential of the gland of the above-mentioned operational 
amplifier is made into the potential of the above-mentioned connection line at the 
time of chlorine density measurement. Until the alkali degree which equips with and 
measures the means which carries out change-over setting out low results in the 
minus direction from from more than predetermined rather than the potential of the 
above-mentioned connection line below predetermined at the time of alkali degree 
measurement, when high change of the detection signal level outputted from the 
above-mentioned operational amplifier when the level of chlorine to measure is 
abbreviation 0, until it results from from more than predetermined concentration — 



abbreviation — the water quality checker circuit characterized by setting up the gain 
of the above-mentioned operational amplifier so that it may become the same. 
[Claim 2] the electrical potential difference which lowered the pressure of the 
electrical potential difference of the above-mentioned power source for a means hold 
the potential of the above-mentioned connection line uniformly, on the predetermined 
electrical potential difference — a noninverting input edge — inputting — 
abbreviation — another operational amplifier which constitutes the non-inversed 
amplifier with which gain was set up so that the same electrical potential difference 
may be generated in an output — constituting — this — the water-quaiity checker 
circuit according to claim 1 characterized by to connect the above-mentioned 
connection line to the outgoing end of another operational amplifier, and to grow into it. 
[Claim 3] The water-quality checker circuit according to claim 1 or 2 characterized by 
to have constituted from an electrical-potential-difference means for switching which 
switches the electrical potential difference inputted into the noninverting input edge 
of other operational amplifiers to which the reversal input edge and the outgoing end 
were connected, and these operational amplifiers of other as the above-mentioned 
means for switching to the electrical potential difference of the above-mentioned 
connection line, and an electrical potential difference lower than this connection line, 
and to make potential of the outgoing end of an operational amplifier besides the 
above into the ground potential of the operational amplifier for the above-mentioned 
signal magnification. 

[Claim 4] Claim 1 characterized by turning on a comparator with the low detection 
signal level which inputs reference voltage into the reversal input edge of each 
above-mentioned comparator, respectively, and inputs the detection signal level from 
the operational amplifier for the above-mentioned signal magnification into the 
noninverting input edge of each above-mentioned comparator from reference voltage, 
and operating the above-mentioned display means thru/or the water quality checker 
circuit of any of 3, or a publication. 

[Claim 5] Claim 1 characterized by for the above-mentioned power source 
constituting with the output of the voltage stabilizer which stabilizes a cell power 
source, and changing thru/or the water quality checker circuit of a publication of any 
of 4 ' or a publication. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[0001] 

[Field of the Invention] This invention relates to the water quality checker circuit 
which can be used for the level of chlorine of tap water, and any check of the alkali 
degree of alkali generation water. 
[0002] 

[Description of the Prior Art] Although there are some which check the level of 
chlorine or the alkali degree in liquid with the electromotive voltage of the electrode of 
a couple conventionally Since the direction of an electromotive voltage 
inter-electrode in the case where the level of chlorine is measured, and the time of 
measurement of an alkali degree is reverse, If the level of chlorine tends to indicate by 
assessment abbreviation 0, i.e., beautiful water, and that an alkali degree is "good" 
using the same light emitting diode more than predetermined when both a certain 
liquid estimates it as "good" Since the direction of an electromotive voltage was 
reverse, there was a problem that the circuitry for detection signal processing became 
complicated. 
[0003] 

[Problem(s) to be Solved by the Invention] When it succeeded in this invention in view 
of the above-mentioned trouble, the place made into the object can check an alkali 
degree and the level of chlorine and water quality moreover indicates by assessment 
with a display means, it is in offering the water quality checker circuit which can 
indicate by assessment with the display means same also at the time of measurement 
[ which / of the level of chlorine and an alkali degree ]. 
[0004] 

[Means for Solving the Problem] In order to attain the above-mentioned object, in 
invention of claim 1 A power source and the electrode of the couple which generates 
an electrical potential difference and is outputted as a detection signal when it is 
constituted by the metal of a different kind and soaks into the liquid for detection, 
When it soaks into the liquid for [ of the level of chlorine ] detection, it becomes the 
minus side of an electromotive voltage. A means for while to become the plus side of 
an electromotive voltage, to look at the potential of the connection line which 
connects an electrode from the minus gland of the above-mentioned power source, 
and to hold to fixed potential when it soaks into the liquid for [ of an alkali degree ] 
detection, The operational amplifier for signal magnification which carries out 
noninverting magnification of the detection signal on the gain which becomes settled 
in the resistance connected between the resistance and the reversal input edge which 
inputted the above-mentioned detection signal into the noninverting input edge, and 



connected with the outgoing end and the reversal input edge, and the gland, It is 
prepared corresponding to the partial pressure output from which the plurality 
outputted from the partial pressure circuit constituted by the series circuit of two or 
more resistance connected between the plus pole of the above-mentioned power 
source and the above-mentioned connection line differs. Two or more comparators 
which reference voltage is set up with a different partial pressure output, respectively, 
and compare this reference voltage with the detection signal level outputted from the 
above-mentioned operational amplifier, While having a display means to be established 
corresponding to this each comparator, to be connected between the outgoing end of 
each comparator, and the above-mentioned power source, to drive according to the 
output of the above-mentioned comparator which carries out a response, and to 
display a detection result Potential of the gland of the above-mentioned operational 
amplifier is made into the potential of the above-mentioned connection line at the 
time of chlorine density measurement. Until the alkali degree which equips with and 
measures the means which carries out change-over setting out low results in the 
minus direction from from more than predetermined rather than the potential of the 
above-mentioned connection line below predetermined at the time of alkali degree 
measurement, when high change of the detection signal level outputted from the 
above-mentioned operational amplifier when the level of chlorine to measure is 
abbreviation 0, until it results from from more than predetermined concentration — 
abbreviation — it is characterized by setting up the gain of the above-mentioned 
operational amplifier so that it may become the same. 

[0005] the electrical potential difference which lowered the pressure of the electrical 
potential difference of the above-mentioned power source on a predetermined 
electrical potential difference for a means hold the potential of the above-mentioned 
connection line uniformly, in invention of claim 1 in invention of claim 2 — a 
noninverting input edge — inputting — abbreviation — another operational amplifier 
which constitutes the non-inversed amplifier with which gain was set up so that the 
same electrical potential difference may generate in an output — constituting — this 
— it carries out connecting the above-mentioned connection line to the outgoing end 
of another operational amplifier, and growing into it as the description. 
[0006] It constitutes from an electrical-potential-difference means for switching 
which switches the electrical potential difference inputted into the noninverting input 
edge of other operational amplifiers to which the reversal input edge and the outgoing 
end were connected, and these operational amplifiers of other as the 
above-mentioned means for switching to the electrical potential difference of the 



above-mentioned connection line, and an electrical potential difference lower than 
this connection line, and it is characterized in claim 1 or invention of 2 in invention of 
claim 3 by to make the potential of the outgoing end of an operational amplifier 
besides the above into the ground potential of the operational amplifier for the 
above-mentioned signal magnification. 

[0007] In invention of claim 4, it is characterized by turning on a comparator with the 
low detection signal level which inputs reference voltage into the reversal input edge 
of each above-mentioned comparator, respectively, and inputs the detection signal 
level from the operational amplifier for the above-mentioned signal magnification into 
the noninverting input edge of each above-mentioned comparator from reference 
voltage, and operating the above-mentioned display means in claim 1 thru/or 
invention [ which / of 3 ]. 

[0008] In invention of claim 5, it is characterized by for the output of the voltage 
stabilizer where the above-mentioned power source stabilizes a cell power source 
constituting, and changing in claim 1 thru/or invention [ which / of 4 ]. 
[0009] 

[Embodiment of the Invention] One operation gestalt explains this invention below. 
[0010] Drawing 1 shows the circuit of this operation gestalt, and connects the voltage 
stabilizer 2 which consists of a general-purpose IC etc. through the parallel circuit of 
the switch SW1 for chlorine density measurement initiation, and the switch SW2 for 
measurement initiation of an alkali degree to the cell power sources 1 , such as a dry 
cell and a rechargeable battery, in drawing. It is impressed by the noninverting input 
edge of the operational amplifier OP1 which obtains the supply voltage stabilized by 
this voltage stabilizer 2, pressures this electrical potential difference partially by the 
resistance partial pressure circuit of resistance R1 and R2, and constitutes a 
non-inversed amplifier. The middle point potential of the series circuit of the 
resistance R3 and R4 connected between the outgoing end of this operational 
amplifier OP1, and the reversal input edge While making water quality assessment into 
the grand level of the reference voltage of the comparators CP1-CP5 of the display 
circuit 4 for displaying gradually, it is considering as the grand level of the detection 
signal level by the electromotive force generated between electrode 3for sensors a, 
and 3b. 

[0011] Between electrode 3a and 3b, the series circuit of resistance R5 and R6 is 
connected, and the middle point of this series circuit is connected to the noninverting 
input edge of the operational amplifier OP2 for detecting-signal magnification. This 
noninverting input edge is connected also to the plus pole side of the outgoing end of 



the above-mentioned voltage stabilizer 2 through the capacitor C1. 
[0012] Gain is set up by the resistance R7 which constitutes a non-inversed amplifier, 
has connected the parallel circuit which consists of a variable resistor VR 1 and a 
capacitor C2 for response adjustment between the outgoing end and the reversal 
input edge, and connected between the resistance of this variable resistor VR 1 , and 
the outgoing end of the operational amplifier OP3 used as a reversal input edge and a 
gland (criteria) mentioned later, and this gain can adjust [ a variable resistor VR 1 ] an 
operational amplifier OP2 now. 

[0013] Moreover, while, connecting the series circuit of a switch SW21 with a variable 
resistor VR 2 through resistance R8 between the middle point of the series circuit of 
the above-mentioned resistance R3 and R4, and the minus pole of the cell power 
source 1 on the other hand, the capacitor C3 for noise rejection is connected to the 
series circuit of a variable resistor VR 2 and a switch SW21 , and the noninverting input 
edge of an operational amplifier OP3 is connected with resistance R8 at the node of a 
variable resistor VR 2. 

[0014] This operational amplifier OP3 constitutes the non-inversed amplifier of a 
voltage follower, the input voltage of a noninverting input edge and its output voltage 
are equal, it connects that outgoing end to the reversal input edge of the 
above-mentioned operational amplifier OP2 through resistance R7, and sets the 
potential of the gland of an operational amplifier OP2 as the potential of an outgoing 
end. 

[0015] The above-mentioned switch SW21 is ON / switch of which interlocks off and 
ON/OFF is done of the switch SW2 for alkali degree measurement initiation, and 
constitutes the means for switching of the input voltage of an operational amplifier 
OP2. 

[0016] The display circuit 4 consists of five comparators CP1-CP5, light emitting 
diode L1 which constitutes the display means connected through current-limiting 
resistors R11-R15 between the plus poles of the outgoing end of these comparators 
CP1-CP5, and the outgoing end of a voltage stabilizer 2 - L5 grade. And the partial 
pressure circuit which consists of a series circuit of the resistance R16-R21 of the 
same resistance between the plus pole of the outgoing end of the above-mentioned 
voltage stabilizer 2 and the middle point of the series circuit of the above-mentioned 
resistance R3 and R4 is connected. The partial pressure electrical potential difference 
of the node of resistance R21 and resistance R20 is connected to the reversal input 
edge of a comparator CP 1 as reference voltage. Moreover, the partial pressure 
electrical potential difference of the node of resistance R20 and resistance R19 is 



connected to the reversal input edge of a comparator CP 2 as reference voltage. 
Furthermore, the partial pressure electrical potential difference of the node of 
resistance R19 and resistance R18 is connected to the reversal input edge of a 
comparator CP 3 as reference voltage. The partial pressure electrical potential 
difference of the node of resistance R18 and resistance R17 is similarly connected to 
the reversal input edge of a comparator CP 4 as reference voltage. Furthermore, the 
partial pressure electrical potential difference of the node of resistance R17 and 
resistance R16 is connected to the reversal input edge of a comparator CP 5 as 
reference voltage, and from the reference voltage of a comparator CP 1 to the 
reference voltage of a comparator CP 5 is raised gradually one by one. 
[0017] On the other hand, the outgoing end of the above-mentioned operational 
amplifier OP2 is connected to the noninverting input edge of comparators CP1-CP5 
through resistance R22-R26, respectively, and the thing of the resistance with these 
same resistance R22-R26 is used. 

[0018] While the housing 5 which drawing 2 shows the appearance of the water quality 
checker who used this invention water quality checker circuit, and consists of resin 
mold goods carries out the inner package of the circuit and the cell power source 1 
which are shown by drawing 1 The body section 6 in which the control unit of switches 
SW1 and SW2 and the light-emitting part of the light emitting diodes L1-L5 of a 
display circuit 4 were ****(ed) outside, It consists of the head sections 7 in which the 
sensor section which was formed so that it might project ahead from the anterior part 
of the body section 6, and which turns into a point from the electrodes 3a and 3b of a 
couple is prepared. 

[0019] This housing 5 is formed with resin mold goods, such as ABS plastics, 
preferably [ forming with the construction material which does not contain exogenous 
endocrine disrupting chemicals (environmental hormone) ]. 

[0020] Moreover, the head section 7 is formed in the cross direction in the shape of 
[ long ] a cylinder, the centrum of the interior is open for free passage in the body 
section 6 in a back end side, and the front end side is carrying out opening towards 
the front. As shown in the front end section of the head section 7 at drawing 4, the 
perimeter of the periphery of opening is covered here. While the fitting rib 8 of the 
shape of a cylinder which has an outer-diameter dimension smaller than the 
outer-diameter dimension of the head section 7 is formed while projecting ahead, and 
covering the peripheral face of this fitting rib 8 at the perimeter and cutting the fitting 
crevice 9 The front end side is formed rather than the fitting crevice 9 as fitting 
heights 10 which projected in the periphery side rather than the fitting crevice 9. 



[0021] The point of the head section 7 is equipped with the holddown member 1 1 for 
fixing the terminal electrodes 3a and 3b while securing the internal and external 
water-tightness of the head section 7. Forming a holddown member 11 with the 
construction material which does not contain environmental hormone forms the lobe 
13 of the shape of a cylinder of a minor diameter in the desirable for example, front 
end side of the stop section 12 which is formed with resin mold goods, such as ABS 
plastics, and was formed in the shape of a cylinder rather than the stop section 12, 
and the insertion section 14 of the shape of a cylinder of a minor diameter is formed in 
the back end side of the stop section 1 2 rather than the stop section 1 2. 
[0022] After forming the side crevice 15 and carrying out opening to the insertion 
section 1 4 in back before carrying out opening to a lobe 1 3 ahead at this time, the side 
crevice 22 is formed, and the before [ this ] side crevice 15 and the backside crevice 
22 are divided by the stop section 1 2. 

[0023] Moreover, two insertion holes 16 which open the before side crevice 15 and 
the backside crevice 22 for free passage are formed in this stop section 12. Moreover, 
the concave 17 covering the perimeter is formed in the peripheral face of the insertion 
section 14 of a holddown member 1 1. 

[0024] This holddown member 1 1 is attached in the front end of the head section 7 by 
inserting the insertion section 14 from front end opening of the head section 7 of 
housing 5, as shown in drawing 2 , and it can secure the watertightness between the 
outside surface of the insertion section 14, and the inner surface of the head section 
7 by attaching O ring 18 in the insertion section 14 at this time. 

[0025] Furthermore, by filling up the clearance between the outside surface of the 
insertion section 14, and the inner surface of the head section 7 with adhesives, and 
pasting up the head section 7 and a holddown member 11, while fixing a holddown 
member 11 firmly to the head section 7, the watertightness between the outside 
surface of the insertion section 14 and the inner surface of the head section 7 can be 
improved further. 

[0026] Two lead wire 1 9a and 19b is arranged in the hollow circles of the head section 
7, the back end section of each lead wire 1 9a and 19b is pulled out by the body section 
6 of housing 5, and is connected to a control section, and the front end section is 
being fixed to the holddown member 11. Moreover, Electrodes 3a and 3b are 
connected at the head of two lead wire 1 9a and 1 9b, respectively. 
[0027] Here, lead wire 19a and 19b is inserted in the insertion hole 16 of the stop 
section 12 of a holddown member 11, and the back end side is pulled out behind the 
holddown member 1 1 through back end opening from the inside of the backside [ the 



insertion section 14 ] crevice 22. Moreover, the spherical larger phyma section 20 
than the bore of the insertion hole 1 6 is formed in the end at the head of lead wire 1 9a 
and 19b, and the head of lead wire 19a and 19b is stopped by this phyma section 20 in 
the before [ a lobe 13 ] side crevice 15 at the front-face side of the stop section 12. 
The back end of the linear electrodes 3a and 3b is laid under the phyma section 20 at 
the head of these lead wire 19a and 19b, respectively, and, thereby. Electrodes 3a and 
3b are connected at the head of lead wire 19a and 19b. It is arranged so that a head 
side may project ahead from opening of the before [ the lobe 13 of a holddown 
member 1 1 ] side crevice 1 5 as for each electrodes 3a and 3b. 

[0028] Moreover, it fills up with the sealing agent 21 in the backside [ the insertion 
section 14 of a holddown member 11 ] crevice 22, and, thereby, lead wire 19a and 19b 
is being fixed in the backside [ the insertion section 14 of a holddown member 11 ] 
crevice 22. Moreover, it fills up with the sealing agent 23 also in the before [ the lobe 
13 of a holddown member 1 1 ] side crevice 15, and, thereby, Electrodes 3a and 3b are 
being fixed in the before [ the lobe 13 of this holddown member 11 ] side crevice 15. 
Moreover, the watertightness between the front end side of a holddown member 1 1 
and a back end side is secured with these sealing agents 23 and 1 9. 
[0029] Electrode 3a of a platinum wire and another side is formed for one electrode 3b 
with the silver wire, and, as for the electrodes 3a and 3b of a couple, the sensor 
section is constituted by these electrodes 3a and 3b. Each electrodes 3a and 3b are 
formed by the back end side in the before [ the lobe 13 of a holddown member 11 ] 
side crevice 15 as the laying-under-the-ground section currently laid underground in 
the sealing agent 23, and the front end side is formed as a detection part which 
projects towards the front from this sealing agent 23. 

[0030] A silver chloride coat is formed only in the front face of the detection terminal 
area 7 at electrode 3a which consists of a silver wire, the silver chloride coat is not 
formed in the front face of the laying-under-the-ground section, for this reason, a 
silver chloride coat is not formed in the connection of electrode 3a and lead-wire 19a, 
and the electrical installation of electrode 3a and lead-wire 19a is not checked with a 
silver chloride coat. 

[0031] Furthermore, the cap object 24 is established at the head of the head section 7 
so that a holddown member 1 1 and the detection terminal area 7 of Electrodes 3a and 
3b may be covered, and thereby, protection of the detection terminal area 7 is 
performed. As this cap object 24 is shown in drawing 3 , while a front end side 
blockades, the back end side is formed in the shape of [ which carried out opening ] a 
closed-end cylinder, and that outer-diameter dimension is formed in the 



outer-diameter dimension and abbreviation identitas of the head section 7. Moreover, 
an inside diameter is larger than a front end side, and the back end section of the cap 
object 24 was formed in the outer diameter of the stop section 1 2 of a holddown 
member 11, and the dimension of abbreviation identitas. While being formed as a 
fitting-ed rib 25 and forming the fitting-ed crevice 26 which covers the inner skin of 
the back end section of this fitting-ed rib 25 at the perimeter, and agrees in the fitting 
heights 10 of the fitting rib 8 of the head section 7 The back end side is formed more 
nearly further than this fitting-ed crevice 26 rather than the fitting-ed crevice 26 as 
fitting-ed heights 27 corresponding to the fitting crevice 9 of the fitting rib 8 which 
projected in the inner circumference side. And it arranges from the periphery side of 
the stop section 1 2 of a holddown member 1 1, fitting-ed covering [ of the cap object 
24 / 25 ] it over the periphery side of the fitting rib 8 of the head section 7. By 
carrying out fitting of the fitting heights 10 and the fitting-ed crevice 26, while 
carrying out fitting of the fitting crevice 9 and the fitting-ed heights 27 By attaching 
the cap object 24 in the front end of the head section 7, filling up the clearance 
between the fitting rib 8 and the fitting-ed rib 25 with adhesives at this time, and 
pasting up the cap object 24 and the head section 7 While fixing the cap object 24 
firmly to the head section 7, the watertightness between the fitting rib 8 and the 
fitting-ed rib 25 is securable. 

[0032] The opening 28 of the two parallel shape of a parallel slit is formed in this cap 
object 24, and the inside and the outside of the cap object 24 are opened for free 
passage by this opening 28. This opening 28 is formed so that the side face of an 
opposite hand may be covered through a front end side from the side face of the cap 
object 24. Moreover, while it is open for free passage with this opening 28 to the both 
ends of each opening 28, to them, the free passage hole 29 which opens the inside and 
the outside of the cap object 24 for free passage is formed in the cap object 24, and 
this free passage hole 29 is formed in the major diameter rather than the width of face 
of each opening 28. 

[0033] The opening 28 of the shape of a slit of this cap object 24 is for making the 
liquid for [, such as tap water, ] detection invade inside the cap object 24 at the time 
of measurement of water quality, making the detection terminal area 7 of an electrode 
2 immersed in this liquid, or discharging a liquid from the inside of the cap object 24 
after measurement of water quality. 

[0034] Moreover, the free passage hole 6 is to discharge air from the inside of the cap 
object 24 at the time of measurement of water quality, and make it the liquid for 
detection invade smoothly inside the cap object 24, or make air invade inside the cap 



object 24 after measurement of water quality, and discharge a liquid smoothly from 
the inside of the cap object 24. 

[0035] Next, actuation of the water quality checker circuit of this operation gestalt is 
explained. 

[0036] In checking the level of chlorine of tap water first, a switch SW1 is turned on 
and it soaks the head section 7 in the tap water which is the liquid for [ detected ]. 
Between electrode 3a within the cap object 24 soaked in tap water, and 3b, an 
electromotive voltage occurs according to the level of chlorine, in this case, electrode 
3a — a plus pole — becoming — an electromotive voltage — resistance R6 — an 
electrical potential difference — generating — this electrical potential difference — a 
detecting signal — ** — it carries out, and it is inputted into an operational amplifier 
OP2 at a noninverting input edge, and noninverting magnification is carried out. 
[0037] On the other hand, the partial pressure of the output voltage from a voltage 
stabilizer 2 is carried out, the pressure of it is lowered by resistance R1 and 
resistance R2, and noninverting magnification of the ends electrical potential 
difference of resistance R2 is carried out by the operational amplifier OP1. It has set 
up so that the electrical potential difference of the connection line A where the 
resistance of the resistance R4 and R3 connected to the outgoing end and reversal 
close ends of an operational amplifier OP1 here is connected at the middle point may 
carry out abbreviation etc. to the ends electrical potential difference of the 
abbreviation resistance R2 and may turn into input voltage. 

[0038] Moreover, since a switch SW21 is an OFF state, in an operational amplifier OP3, 
the electrical potential difference of an outgoing end turns into the electrical potential 
difference inputted into the noninverting input edge, i.e., the electrical potential 
difference of the connection line A and an equal electrical potential difference. 
Therefore, since the potential of this outgoing end and the potential of the connection 
line A are equal, an operational amplifier OP2 amplifies the detection signal level 
generated to the ends of resistance R6 by the gain which becomes settled in the 
resistance of a variable resistor VR 1, and the resistance of the resistance R7 
connected between the reversal input edge and the outgoing end of an operational 
amplifier OP3. 

[0039] The detection signal level amplified by this operational amplifier OP3 is 
inputted into a display circuit 4, and is compared with the reference voltage set as 
each comparators CP1-CP5. And in the comparator with which the detection signal 
level is not over reference voltage, an outgoing end is made into "L" level and a 
luminescence current is passed to the light emitting diode connected to the outgoing 



end. That is, the more the level of chlorine of measured water is high, the 
electromotive voltage generated between electrode 3a and 3b increases, and the ends 
electrical potential difference of resistance R6 becomes high, therefore the number of 
the comparators exceeding reference voltage increases, and, the more the number of 
the light emitting diodes which emit light decreases. Therefore, when all the light 
emitting diodes L1-L5 are on, the more the level of chlorine is close to abbreviation 0, 
water quality assessment serves as "good" and the number of burning decreases, the 
level of chlorine is high and, the more it turns out that water quality assessment is 
"wrong." Moreover, before soaking the head section 7 in tap water, a capacitor C1 will 
be charged from the event of switching on [ SW1 ], light emitting diode L1-5 will carry 
out sequential burning slowly with that charge, and a check of operation will have 
come be made by this burning. It is this actuation only at the chlorine density 
measurement time, and this burning actuation does not exist at the time of the 
measurement of an alkali degree mentioned later. 

[0040] Now, in addition to the level of chlorine of tap water, this invention checker 
circuit can also check the alkali degree of alkali generation water, turns on a switch 
SW2 in this case, and should just soak the head section 7 like the check of the level of 
chlorine of tap water in the liquid for detection. 

[0041] That is, ON actuation of a switch SW2 is interlocked with, a switch SW21 turns 
on, and since the electrical potential difference of the noninverting input edge of an 
operational amplifier OP3 is switched to the electrical potential difference by which 
the partial pressure was carried out to resistance R8 with the variable resistor VR 2, 
as compared with the time of chlorine density measurement, the potential of the 
outgoing end of an operational amplifier OP3 becomes lower in the minus direction 
than the potential of the connection line A. 

[0042] As the direction of the electromotive voltage between electrode 3a and 3b 
turns into an opposite direction with the time of chlorine density measurement on the 
other hand at the time of alkali measurement and an alkali degree becomes high, the 
detection signal level inputted into the noninverting input edge of an operational 
amplifier OP2 becomes larger in the minus direction to the potential of the connection 
line A. 

[0043] So that it carries out the all-points LGT of the light emitting diodes L1-L5 
more than predetermined in being high, and an alkali degree may make the light all put 
out here, when an alkali degree is lower than a predetermined degree Although the 
detection signal level which an alkali degree inputs into the noninverting input edge of 
an operational amplifier OP3 a high degree more than predetermined by setting up the 



potential of the outgoing end of the above-mentioned operational amplifier OP3 with 
the variable resistor VR 2 increases in the minus direction on the basis of the 
connection line A By enlarging enough, the potential of the outgoing end of an 
operational amplifier OP3 in the minus direction rather than the potential of the 
connection line A the amplified detection signal level which is outputted from the 
outgoing end of an operational amplifier OP2 by the potential difference between the 
noninverting input edge of the operational amplifier OP2 which a detection signal 
inputs, and a gland becoming small — the electrical potential difference of the 
connection line A — receiving — abbreviation — it becomes a near value. By this, in 
a certain case, an alkali degree is [ the input voltage of the noninverting input edge of 
all the comparators CP1-CP5 ] less than reference voltage more than predetermined, 
all of the output of comparators CP1-CP5 are set to "L" level, and all the light 
emitting diodes L1-L5 light up. 

[0044] Moreover, as the alkali degree of the liquid for detection becomes low, the 
electromotive voltage of the minus direction becomes small, the detection signal level 
of the minus direction inputted into the noninverting input edge of an operational 
amplifier OP2 becomes small, the potential difference between the noninverting input 
edge of an operational amplifier OP2 and a gland becomes large, and the amplified 
detection signal level which is outputted from the outgoing end of an operational 
amplifier OP3 becomes larger. Therefore, the more the alkali degree of measured 
liquid is high, the number of the comparators with which the electrical potential 
difference of a noninverting input edge exceeds reference voltage increases, and, the 
more the number of the light emitting diodes which emit light decreases. That is, when 
all the light emitting diodes L1-L5 are on, there is an alkali degree more than 
predetermined and water quality assessment is "good", and the more the number of 
burning decreases conversely, the more it turns out that an alkali degree becomes 
small and water quality assessment serves as "wrong." 

[0045] Although water quality assessment is expressed as a **** operation gestalt 
with the number of burning of light emitting diodes L1-L5, you may make it display 
using a liquid crystal display etc. 
[0046] 

[Effect of the Invention] The electrode of the couple which invention of claim 1 
generates an electrical potential difference when it is constituted by the metal of a 
different kind and soaks into the liquid for detection, a power source and, and is 
outputted as a detection signal, When it soaks into the liquid for [ of the level of 
chlorine ] detection, it becomes the minus side of an electromotive voltage. A means 



for while to become the plus side of an electromotive voltage, to look at the potential 
of the connection line which connects an electrode from the minus gland of the 
above-mentioned power source, and to hold to fixed potential when it soaks into the 
liquid for [ of an alkali degree ] detection, The operational amplifier for signal 
magnification which carries out noninverting magnification of the detection signal on 
the gain which becomes settled in the resistance connected between the resistance 
and the reversal input edge which inputted the above-mentioned detection signal into 
the noninverting input edge, and connected with the outgoing end and the reversal 
input edge, and the gland, It is prepared corresponding to the partial pressure output 
from which the plurality outputted from the partial pressure circuit constituted by the 
series circuit of two or more resistance connected between the plus pole of the 
above-mentioned power source and the above-mentioned connection line differs. 
Two or more comparators which reference voltage is set up with a different partial 
pressure output, respectively, and compare this reference voltage with the detection 
signal level outputted from the above-mentioned operational amplifier, While having a 
display means to be established corresponding to this each comparator, to be 
connected between the outgoing end of each comparator, and the above-mentioned 
power source, to drive according to the output of the above-mentioned comparator 
which carries out a response, and to display a detection result Potential of the gland 
of the above-mentioned operational amplifier is made into the potential of the 
above-mentioned connection line at the time of chlorine density measurement. Until 
the alkali degree which equips with and measures the means which carries out 
change-over setting out low results in the minus direction from from more than 
predetermined rather than the potential of the above-mentioned connection line 
below predetermined at the time of alkali degree measurement, when high change of 
the detection signal level of the above-mentioned operational amplifier when the level 
of chlorine to measure is abbreviation 0, until it results from from more than 
predetermined concentration — abbreviation, since the gain of the above-mentioned 
operational amplifier was set up so that it might become the same The assessment 
display of water quality until it results [ from the case of the abbreviation 0 for the 
level of chlorine of tap water ] in predetermined concentration, Since it can carry out 
without the assessment display of water quality until it results [ from more than 
predetermined / of an alkali degree, such as alkali generation water, ] in below 
predetermined being able to carry out with the same display means, and moreover 
changing a comparator etc., It is effective in the water quality checker circuit which 
can perform measurement of the level of chlorine and measurement of an alkali 



degree by the same electrode and easy circuitry being realizable. 
[0047] Invention of claim 2 a means to hold the potential of the above-mentioned 
connection line uniformly, in invention of claim 1 Another operational amplifier which 
constitutes the non-inversed amplifier with which gain was set up so that the same 
electrical potential difference might be generated in an output constitutes, the 
electrical potential difference which lowered the pressure of the electrical potential 
difference of the above-mentioned power source on the predetermined electrical 
potential difference — a noninverting input edge — inputting — abbreviation — this 
— since the above-mentioned connection line is connected to the outgoing end of 
another operational amplifier, the circuit which holds the potential of the gland of a 
detection signal level uniformly can be realized easily. 

[0048] Invention of claim 3 is set to claim 1 or invention of 2. As the above-mentioned 
means for switching The electrical potential difference inputted into the noninverting 
input edge of other operational amplifiers to which the reversal input edge and the 
outgoing end were connected, and these other operational amplifiers is constituted 
from an electrical-potential-difference means for switching switched to the electrical 
potential difference of the above-mentioned connection line, and an electrical 
potential difference lower than this connection line. Since potential of the outgoing 
end of an operational amplifier besides the above was made into the ground potential 
of the operational amplifier for the above-mentioned signal magnification The circuit 
where the assessment display of water quality can perform similarly the time of 
chlorine density measurement and measurement of an alkali degree with the same 
display means as the operational amplifier for the same signal magnification and a 
comparator is realizable by the operational amplifier and the easy 
electrical-potential-difference means for switching. 

[0049] Since invention of claim 4 turns on a comparator with the low detection signal 
level which inputs reference voltage into the reversal input edge of each 
above-mentioned comparator, respectively, and inputs the detection signal level from 
the operational amplifier for the above-mentioned signal magnification into the 
noninverting input edge of each above-mentioned comparator from reference voltage 
in claim 1 thru/or invention [ which / of 3 ] and operates the above-mentioned display 
means, the effectiveness that the check of operation before measuring at the time of 
chlorine density measurement can do is. 

[0050] Since the output of the voltage stabilizer where the above-mentioned power 
source stabilizes a cell power source constitutes from invention of claim 5 in claim 1 
thru/or invention [ which / of 4 ], the water quality checker circuit which operates 



according to a cell power source can be offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram of 1 operation gestalt of this invention. 
[Drawing 2] It is the side elevation of the water quality checker who used the same as 
the above. 

[Drawing 3] a part of a water quality checker's head section where (a) used the same 
as the above — it is an abbreviation **** expanded sectional view, a part of a water 
quality checker's head section where (b) used the same as the above — it is an 
abbreviation **** amplification side elevation. 
[Description of Notations] 

1 Cell Power Source 

2 Voltage Stabilizer 
3a, 3b Electrode 

4 Display Circuit 
OP1-OP3 Operational amplifier 
SW1, SW2, SW21 Switch 
CP1-CP5 Comparator 
L1-L5 Light emitting diode 
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Jf^ -/ 7fo2 4 £^-y Hffl7 C*tL"Ca*llfc:Hj&*-4 k 

mzmiz 0 78 b 0725 1 *>iuo5**tt£ii« 

■f S £ k S i> cr>X°fo S . 
[ 0 0 3 2 ] ZC7)*v y Tib 2 4 ZOiOTtfi?! 
SrX'J -y h^MPgS2 8*>"»^;$iXTt>'y. JKO^P 
»2 8t=J: l J. d f^r-y7 , #:2 4(7)rtilk^hffl!lk^3ia$ 
ilTUS. itfDMP»2 8ti**-yr#2 4<0«ma»S> 

4. *Jt^-v/7 , *2 4t:tt#HiP»2 8<oiaHBa{*:. 
£ PgB 2 8 k jlii-r-g. k ftfc* * y 7°W 2 4 Wrtffll 
k »hH k 5r«jl-r S SilTl 2 9 ftTfc 0 . £ <7) 

&B7L2 9«#wpgi52 8co«^x *) i>±mizMmztix 
us. 

[00 33] £<7)df^ yT#:2 4eDXy -y FttOlflPgB 
2 8 « x *@<0a9^Ft^f -V -y 7°fo 2 4 cOrtOOIfcykjtyk 

^co^aiM««o?a*sr«AS itxnm 2 cowas&rm 1 

£• £ 0 . -v -y 7-* 

s. 

[0034] */saB17L6 ti*«tf!>aK«Ffc:^ + -y 7°ffc 
2 4 <D|*3fflia»&S£«£#f HJ LT^f-v >y7°#:2 4 tfDrtOBfc 
^ffitt^fgft**;*. A-XfcffA^S i^tU S> S V > 

■frT * -v y 7°{fc 2 4 c7>f*j(!!|#> A-Xfc#f JiJ £ 



[0035] mz^mtmm^^^ >y*m&co§m 
iz^xmm-z* 

[0036] i-fy|<ii*<0JSS^Sr^-x y ?-f 
tCti. X-f 7fSWl ^5j-VLT. ^-y Fgff7Srfc£&» 

77#24^<0li3 a. 3 bHKiittSi&gCfE tT 
e«EA^*^-S. i^fS3a*577Xit^o 

ffiWWWt^Ti: LT«at«i@^0 P 2 t^RKEA^ffl 

[0037] -*3E«E@»2*»i5»<!Oaj*«£E*HEStR 
lk. ffiiSR2fc-C#E3*i/Cl*ffi;&*U JgtitR2<DM 

^«E* { ^*i«it§o p 1 1 i o 4mwmzttz> . c 

iT«JWt«SOP 1 Otil^«kR«AW^{c«^^^ 
7tffifitR4. R3c^Stn;ffi$:, *0+Afcaf»$n-CV^ 
SS^5-f >A«WE*««SSfttR2<OPUB«JBEtW3PL 

[0038] * 7tX-f yfSW2 1 *«^-7«®TJ>Sfc 

^«»:ti(@So p 3 x\&m*m<nw±if4$mkx-hmz 
m&t%h . m-oxz<wiijjv&<ow&b . fflmivK 

<rms$Lbim\s.*k.*> . ?H»HliS§o P 2 fi nf^SStSI 
VRlcoSfiiffik. RI£A*«lkSBWMi»OP3iO{il 
**fc <0iafc:«S»Lfclffl5iR 7 coffitiifflk 
fc: J: 0 s SttR 6 coWSB*=«±'rs*mm#«EE*«« 

•ts. 

[0039] >rco«mtn@so p 3 1 i vmmztitim 

UHS-^BEtt. ffe^l5lgS4{cA^$n-C. #3Wt>- 
^CP 1-CP 5(C|ft^$*l.Sai!p«Eklt(RSn'&. 

0 saj^*^*ms*^{tix«f m . ts3a % 3 

b H£fS£-rSjg^Ea*itflD LT , «6iR 6 OfflSSSSE 

< =5r 0 . S«3Cr >f ^- H m.i^^£ < =Sr 

S . ^-?T^^ *-PLl~L 5 tfO^T tf&M LX 

^&^ummmmtt i «&miz : &<x*.'mtmi£'' & w 

b % 0 . -e 0>jiifm&tl*& < *titf % S (2 k'^iftS^' 
«<. *«ff«4" ®" T*S£fc*«^3&>4. ifc'Vy 
H957 2r*il*tcattSB>f^. X>f 7fSW 1 Sr^AL 

»9>^< l 5k^3tiy'-f^--HLl~5*>'|iI»L^TL. £«0 
^*T(c <t Oi!l#^x -y S £ kfc^rS X d tt-o 

tv^s. £ <nmft\mmm%m , £#&>?*-x\ imt&r 

[ 0 0 4 0 ] § T^H^x y ^ 0K{*^l*^S3gi8 
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[0041] o4W -vi-sw2(7)^ymmzmmL 
TX-f 7fSW2 l^L. «3t4}R»OP3<D^K 
KA*«(7)«JE^\ SStR 8 ^ffifiiSsV R 2 T#£E 

[0042] —rfiT>VA US!l^B*(C*5^T«imfii3 a . 
3 b fSlOiBCE<^*-[6l*«JaS«^BJ^l^ b !4R*f*|ftl fc 

[0043]^^ XT)Vi) 'J JS^*Hff^mJi«V 

H L 1 ~L 5 £:£jiy:T£-tf\ T)VJ] UJK 

fiLhSSV^k, aHJMIMi»OP3<o^R«7JjiBt=A* 

SiJ:t, «^-9**A*-r*«fflail«»0P2O^SR 

mm&op 2<viiijjmfrt>iiifizii&mmztitzmiii 

tt. ^T»3yyti/-?CP 1— CP5«iteiAM 
WA*«jE#*Mimff£TllI-?-C. 3^<WKP1 

[0044] 4^Wf*«l«r;^ ujs^*>'ffi< * 

ig«@^o p 2 ^mm^jimzxts-rh -rx^cr, 
mmm^mj±H'b z<*k>. mnmtsm op 2 mmm 

- HWStm< =Sr* . o£ OfBfeSM KL 1 -L 

[0045] m*msmBX'i&£fty-4 k l 1 — l 

[0046] 



*£A3jU aj**BfcRfe7Jj4BtcSgRLfeJfflSifcR|g 

A^i^k ^7 y f t <r>mz%m t Jtnast -ess* w# 
s*uta»<offiKwa?iiiiiinc j: ^"cflWtsni^ffia 

iMsmmtwmzmmzti. jjwjwsa^-^ 

vmsmw&z\i±w®m4 y^m®.* k>^^^- 
x^ri*j{cffi < ®mm.j£-r&^mffii.xmM-t&Tw 

x'<7>±Mmmmm^<7)mim^^K^{t^^m tt% 
&£?£±mmm®m&mmzmMLti<7)X'. ^ii* 

&±frt>m%.ixr<,zm?> t X'co^m^mmm^kt tm t 

[0047] m&m 2 <n%m± , it 1 « wat *« v ^ 

iz Aii tx^n tw± t mti tzsks&z £ o izmmm 
M2ixteftRmmmz&mm.T&ffl<r>mmmm&iz£ k> 

mzms-f & wvffimzmmx* s & . 
[oo48] mm. 3 commit . ttiRii 1 xt^ 2 <on* 

mxjjmzAtt&nmzi.izmmyj ><nm&b zco 
mm? j yx <o h&^n&b izw <omz.hns.mwm 

tmnm^mnmmmwganyjyvmsLb l^ot. 
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[0049] mi&miomm*. mm mm3<Dmti 

[0050] If 5 cOH^tli: . If *Ji 1 ^4 «0M 



[Hi ] *mko-mtmm<v®8mx'$>z>. 

[02] |5l±5:ffifflLfc*«^i-y*<^roffi0T*ft?.. 

[03 ] ( a ) ii|SUi£&fflL*:*IH-x y^O^ y H 
SPO-^«^-y:l»tfc»cBfffi0TJ> £ . ( b ) ISPLhS-te 
mLtzfcM^x. y trend y K^cO-^^B&tfSfifcMIJffi 
0T'S>&. 

1 WfiWB 

2 S«SISIfi& 
3a, 3b 

4 

OP1-OP3 atflEfWSK 
SW1, SW2, SW2 1 y^f- 
CP1-CP5 a>j*u~? 
L1-L5 &3t?4*-Y 



[01] 




[02] 
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